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a. Mj-tg^ ^l-^j^i (Time Division Duplexing: °}*} "TDD") ^-SL^- 

ll:4^^r (Code Division Multiple Access: CDMA) °1 ^ ofl *| e}o] ^ 

t}irSr (Time Switched Transmit Diversity: "TSTD") ^rtt 

3Htf. a. afloVsHr TDD ^M^^r^^r ol^-f-AiAl^^^. <f\*v TSTD 

#^£r ^^17] 7}- AlJll- ^ ^ 7fl 21 £-5^ ^^o> A> 

-8-*H. ^ttAS^I ^71 2] ^ $ 0 ] ^A] *fl^ 

y o v ^ 0 l^r. £ ^^Htt TDD -^J^g-^ff^^r <>l-S-f-^li^ e}t]_$_ Hefl°J 
f^t (radio frame structure) °1 -g-f- ^VM^ ^ (power 
amplifier) 7}^]jl ^- 7$<£\ ^vf-i- (antenna) o]-%rlt Si^l tlr^f. 

[cflSS] ; :/;V7-- : ;\ : :'.r : ': v' ; 

TSTD, Transmit diversity, TDD, NB-TDD 
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^ cf^sl- ^ ^{Time Switched Transmit Diversity Scheme for Time 

Division Duplex Code Division Multiple Access Communication System} 

<1> £ l£r TDD ^JL^4f^^r H5)]oj 

(radio frame) M-^vfl^ £^ . 

<2> £ 2-^ NB-TDD ^-f^li 1 ^ 5^5. q- 

<3> 5L 3-& NB-TDD ^J^^-f^^r ^ ^])<£ .(sub-frame) 

. M-q-ofl tt . . -'C'^: : , ■ V:- / - , ^ ; - 

<4> £ 4^r NB-TDD ^-S^rW^^^ Hefl^ (traffic 

slot) ^21 

<5> 5L 5^ NB-TDD -f- Jl^i}^ °l^*^l^*t^ h^oj ^o} ^« 0 >%V 

^r^^i Er^ ^5-^ (Downlink Pilot Time Slot; ^} "DwPTS") ^Sf ..'VHM 
. ' ■ ". 

<6> . £ 6^ NB-TDD ^s^-^cf^^^ °lff^^ E ^ ^ He)]^ >fl£j 
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(Uplink Pilot Time Slot; <>l^r "UpPTS") M-Bfifl^ JE 

<7> £ 7^ ^ wj-^^- A}-8-*r*V TDD/NB-TDD ^^th^-f^^r ' 6 V 

<8> £ 8^r £1 t=Ht5|- (Space Time Transmit Diversity: o}^\. 

"STTD") A >-§-^>^ TDD/NB-TDD ^ JL^-tH}^ ^7l 

<9> £ 9^r tffl^-H (closed loop) ^ ^^§- *r-§-*r^ TDD/NB-TDD ^-S. 

<io> £ 10tt TSTD cf^sl- « 0 >^^r ^}-g-*Kr FDD YM4f^^ ^l^^l 

<ii> £ ll^r TSTD ^ cf^sl- A r-§-*>^ TDD/NB-TDD ^i^^^^ cl 

; <12> . ; ■ £ 12^r TSTD u o V ^ * °fl TDD n-S.-S S'Cf^^ ^ 

X|i^ oVEfluf 14 oj-^q- 2^ ^ srflU^- (pattern) M-Bj-ifc 

<13> £ 13^r TSTD lH^-§- ^>-§-l: NB-TDD ^f^^-i^^ # o]^ 

. <H> 2E. -I4fe- TSTD ^l 1 -* 14 ^i-f 2^ <^1» M-Bfifl^ 3^ . 
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"TDD A]^Efl"ol^ ^tW^ 37fl #t}]<* A] ^§SJ1^ tL^-a^-tH^^ o}^ 

f-A]A]^tfl(ols:|- "W-TDD A]^Efl" o]E} W)^f NB-TDD ^fS^rl^f^ ^ o] ^#A] a] 

<n> "^fl >Hl3^1rfl Ql^Aj ^^ji <&±± 3GPP(3rd Generation 

Partnership. Project -#7] W-TDD^r NB-TDD^l tfl^r 7] 
^ : ^ tq^l^ oI-^a] 7l# ^ TDD«cH-8: Af^-el-ji ojb' ^l]f-^.5. GSM(Global 
System for Mobile)^- &t}. • ;---- : V>--vU .>^/V 

<18> °l*r ^2fl 71^1 tfltr fe^r iHnfl Aj-c>l s]^ TDD A^ 

*$4r ^tb 7l#« ^^5- o}.^o]^ ^o]t\:\ afl<^ ^-^ 

^(Frequency Division Duplexing: °)fb' "FDD") ^5l^-lh=Hr^^f °1 ^-f- a} ^ 
. ^ ( °1 s)- "FDD Ali^-)^- ^fl- TSTD U <HH1 ^tb -M^ °1 ^. 

<19> -f-Aj-^O.^. ol^^-AlAl^^O^ ^ A] ^ o. ^ 
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*}7] ^Sj- (diversity) 7]^ 

ol-f-^Ul^^lMfe ^2r^ ^f^S ^lola(Rake) , t}^ 

^ ^S7} ^TlM- i^s) ^£7> ^ efl ola. (Rake) 

<4 ^lE^ttJ4 *fl^ A]^^ Cf^Sj-7> o]ei ^ o. ^ tq-^Sj-<4 

(hardware) *gsH- Hl-g-i- j^sJ-^Kr ^o) ^^cf. 

S*V, 4^51- y o^^r cf^m tfEflvfi- 

^ y 0 >^-^.S ^ ^^7l(beamformer)# °l-g-*Kr «o V *j °1 5^. #7] «i ^^7l# o] 
7}^£r ^¥ .IHJ;^ M» tfl7>-S. <H3H <£it4(array antenna) ^-4 
^ ^1 5E^r ^-Al^l7> |^.5}o] *Hl#- ^^(User Equipment; °1 

"UE")^^ *}%°] c>) ^r}. ^-^1 / ^« 0 >%t^ -4r a r UEoflTfl. ^s)^ 

^-§-1:3 ^(common physical channel HI 3-g-°l l-7pg^}i}^ ^^M' 

#7} cf^gj. wj-^^- 37fl sfl-?-= (closed loop) 4^^- ^^- 71] 

■f-H(open loop) ^1 ^^-5- *r o^HHtt ^7] 3GPP«fl^' 

^^^>JI W-TDD NB-TDD Al^^o^lX^ ^a] tff ^- A}-g-3*l ^ 

^Al7lSl ^SSK W-TDD^Ai. 3*jj^.= zls]J1 7fl^-H. ^ rq-^sj- a> 
-g-^Tr 7%o-°] ^x\ 7 ]s\ -g^W. ££^3: FDD Al^EfloH^o) TSTD 01 
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<22> £. 7<HH J±<*l*lJl 9X^ t 2 "^ W-TDD 5E^ NB-TDD 7lX|^ X|^EfloflAi ^a] 

<23> <#7) 5. 71- %^S>^ , ^7HH 31 °1 Bi ^ *fl^ (700 

^-SS|-5l<H ^-JlS)- ^#^-g: «yB]&)tJl(702)S. ^"71 <?1e1 e] (702)5. ^ 

41£ <?lB^«j5]i, ^^#5^(704)5. ^^i}. ^-71 t)^ 

1-*H( 7 04)5. ^f^ 43 Q*fl^5 ^^o]- ^- ^-o] 4^ 

^5 ^^Cf. #7l ^fl^^l ^7] ^^r°r ^fl^^l Q 

^l^- ^71(706)^ ^-4>7H708)<H1 ^1 ^fl (Orthogonal Variable 

Spreading Factor )5. sHMtf . ^7) ^M^-s.^ ^IJl^ iH^fel (710, 

712)5 *fl^5H o^g} a 3 ||^s]o] aI^V t^B)-^3flAi(7i 

4)5 ^W^-. ^"71 Al^> tq^ E] #5^(714)5. ^^1^1 ^IJL^r nln^ <g 
(midamble sequence)^ ^1^> ^ ^El^-^ ^HaIt}. aJ-t| a];£ c^ e] ^ 

^] a] (714)^1 ^ -s>u|-o]l tfltr'.°fl7r. M 1B\ o>Hfl £ 4<HH ^^1^1 5U 

^ ^2:71- ^ ^ 9XA. °l4 TDM(714)2} TDD ^l^s} =efl<y 

1- %7\] ^i=r. ^"71 Al^> cl^El#?flAi(714)^ 4lJ^r t^l ^ ^ 

(pulse shaping filter) (716, 718)-!- *4^H I*11\lMl^ cos( co c t)(722) zl^il Q 

/fl^^l^ sin(co c t)(720)# 5^.2. ^^(radio frequency)5. ^- ^1 

^7> AM ^ -tlSlfe 7K>7H o]^ t^}^ ^ ^ (power 
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amplifier)(724)oll ^*fl 3 <?> 31*4-1- -g-^a} ^a]^. 

£ 8-8: W-TDDAli^ofl^ 7fl open loop) ^ t\^$r STTD U-^-i- 

^-f 71^1^- ^7l^ ^» ^ NB-TDD Al^Efl^- 7)^-5} 

3- 91^ 7l#i^o|i^ STTD «<^* ^-^1- Sm^*}; ^HS^. 

#71 £ 8# #3^3, STTD^-& 3^5. 
^fl^ Jf:M-7l(800HH JfJLS}- ^^0} ^lF|^tf|(802)S. #^t}. 

Aj-71 «iEl^B](802)^ ^ ^ElB^J «M STTD -^-3171(804)^ 

^>7l STTD ^Jl7](804)^ ^ STTD^Jls)- ^ 7fl^ ^HIM-S. ^i^^- 

-g-E^H <W °1 ¥ A Jlt^ l^f^ (826,806)011^ 

: ^ ."/MW : Q^flM ^IJls. ¥el^tf . ^71 ^e)^ ^IJ:^ ^1-71(830, 828, 

808 , 809)^1 Hffi ^JE-Y-jLiL , sK>^ii4. #7.1 ^M^-SLS, z}z$°) 

^liL^r ^°j*b ^a^l-^ 2\f>}^ ^3^^(834, 832, 812, 810)^i i 

3.^^ €*4. ^3^#^sl 4^ a]# t^El^efl^(836, 8 14 HI 

*\ Djc^^- ^El^^jAj^^. #7l Al^> tq^El$?3jA-l(836, 814H'*T 

#^5)^ #51^ ^ AW^7\ A>-g-£)^ £ 7^1 ^J^- jij.^^ 

^ z|zj- 9>Bfli4 1^- ^iq- 2# #*1H ^l^c}-. 

^^ItT ^^lM" 1^- ^lM- 2^1H ^A}^ AjJ^ ZfZ]- 
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M# ^l*ti^ UE^r ^€ *fl^ ^ $1&SL3- ^^-^ ^j-ir 7>*| J2. 

<28> ^7^ ¥ 7fl^ ^ ^7l7> A>-g-^rf^ ^Hr}-. 14 

^71^1 «l-g-# feo]^ cf^o] o}o_^ ( '^-S-^ ^ ^ 7>^ 

<£o]o) ^ ™n> 0>lJ|^ ^-ofl 7 > ^^-ol STTD <>l-8-«l) 

^IJll- ^^>7l ^*fl>H^ ^71 7} ZL ^ $XSm ^7} 

7> ^-S-*}4. 

<29> £ 9^ W-TDD SE^ NB-TDD ^1^<HH Bfl-f-H.( closed loop) ^ tf^sj- y o V 

<30> s&7) JE 91" %2:*>^ ( ^7HH ^H^tt jcfl T£ ^MlS^l (900)<*(M 

^:M-£H 3 *H (902)5. ^4: ^1 <y&Mtif(902)s ^ 

(904)5. ^^^r I*fl^>r QzmS- ^S)*] & 4^- 

H^l «l|^Rr Q*fl^ ^71(906)^ ^71(908)^1 ^l^fl ^iH-f-J: 
(Orthogonal Variable Spreading Factor)^. sHM*}. ^7} ^M^-SiSl ^1 

^#^1(914)5. ^1^4. ^-71 Al^> q^qi-^j^ (914)5. ^A]^ cjtr 
c l(midamble sequence) ^j- ^ #<^H ^-M^ sM^th #7l Aj^h t| 
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^€«H (914)3} AA ^Eflq- 15)- o>Efli4 25. ^i^HlS.^- £-7l*><^ ^ 

71(930, 916)5. ^71 (930)^ W ^3 ?1 (916)^8: AA 

J\m*\3L^ 7>#^11- ^ 7>#^1 <o ^ oHfluj- 15. 

#7] AA$\ 7>^^1 *\S_7\ ^tfl^l ^^71(918, 920, 932, 934)1- ^f- 

te7l(922, 924, 936, 938)^1^1 7fleM x±3LS. ^- A ^.S. 

15 1*11^ ^]Jl4 Q^fl^ ai^7> ^7] (940)1- 7j*H ^Eflu)- is. 

^331, ^^^71(926)1- 7]*\*\ oj-EflM- 25. ^^14. o]nfl 7 >#*1 a : 4 q) 2 

UE4 <?H14 1 °>3iq- 2 A}o] i^vfe 7V^ ^1-5.^) UE 

^Al^ ^l^-*>^ Tll^M St°14. ^1 °JtflM- 1^1- 21- 

>::; *V ^5.-§- 7i*H UE^Tll ^Sl7l t^ofl sfl ^.21- ^l-g-*v ^ « 0 v^^. 

<3i> «}4 ^r°l STTD °|-§-^ ^ .'4^^4 ^1 

^ ^ 4-^3- ^£ £ 8°fl M-e1-\+ ^-oi ■ ■= 7fl ^^s. 7 -| 7l . 

<32> £ 10^8: FDD Al'i^ajM jfl-f-H #^ 4^ « 0 >^<y TSTD u c v ^°l ^ 

-f >^ *^1714 4^"^ . ^"71 £ lO^r ^ #€^1 ^ 

tt^I^- #€^-«l P1998-5526<>11 7>H1^1 7l^£lJl ^cf . TSTDf3: #^1 7H1 *| 
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^ ^ FDD Aji^ ^ ^-g- «« 0 >%t ^ 

^ ^4^7} oJO £S ^ 511 .o]^ E±t\£_ A>ololl 7>c. 

^(guard period: o]*} "GP")°1 ^fl*r*l SHr*}. *b «&3|i-HW 9} 

Efli+S. >i03l7l- € tffl ^*17> Al^> *l<£o] &<H^ oj-sqjl o]^- o^fl*| 

^(digital) ^s.zL(analog) ^JlS ^371 *1cfl ^^7} 

<33> £ 10^ ^7HH a]^^ ^4. 

<34> ^71^1 3HEl^ *fl^ ^Ml^M (channel encoder )( 1000 ) 4 

(inter leaver) (1002)1- 71^1 ^, T^^l-^(demultiplexer)(1004)<>11 & 

^ «. ^ofl *11^>^ Q^M^r^ SKbl (spreader) (1006, 1008)3}- ^S^l-el 
; \ (scrambler) (lOlO, 1012)1- 7^1 ^ i# 2S. °H *1 fe. 3 51-1:5. ^ 

\ , 3 *1 3- ^ ^ ifl *1 €4. °]^-7fl ^-3*1 ^ ^^1^ ^ S li *§ 4" 

€^(1016, 1018, 1026, 1028)1- 7] ^.SLS. ' t\-X\ ^^7} 

(1020, 1022, 1030, 1032)1- 71*1:2 ^ ^71(1024, 1034H1 3 
QilM 1 SEtt H^uf 21 ^r°3 FDD ^^j. XSTD ^ 
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&-2-£>H , <£l]M°\) ^ ^41 *M ^JIJE. 

41 3l 7}^ t^Sj. 7]^ol- Jl^gl}. ^•ol.^ 7 ) o] .^2}.. 

<2}- ^7> 2}-!- ^ 7H^£ O]-^^ ^7lofl£ ^-g-o] 7>^*V ^ o>Efluf Cf^Sj- 
€-2.7}- 9X^. 

<36> ^3£r TDD ^1^^^ 2^ .2. EEll^ ^2:2} ^-^ o. ^ ^ ^j. 

^7ll4 ^71^1 -¥-7>a]Ol ^A]7]^ ^.^^ 

#*L£ y o V ^# 

<37> ^7l«- ^^>7l $}<£-&}±r TSTD «<H^ &&7] 

f^W. °1 ^ TDD ^l^efl^ ^efl<y ol-g-^-o.^ - 7 flo} o> 

3Mt7 ^>M-^ ^ ^7l# ^f-O.^ ^71^ ■«l-gi ^7} tiLO] ^*-^*) 
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<38> o]^\ oflofl V\A ¥ ^-^o) ^s.^. ^- 

" W^*^ ^ij- -f^'.'-g- NB-TDD ^-s^cf^^^ ol^fAi^]' 

-f-*H, ^ ^Kr ^M^r^H ^A} 7 ]cq ^2 &o] 

^aI^o] -g-^-g; ^cfltb U"lH ^tb ^^H^ TDD Al^Bfl 

^ NB-TDD Hefl^ ^^1- o]-g-^-c. S ^| s-fuj-oj ^ ^^ 7 ]^. 7 >^1^L 

^IIM-I- *r SiTfl tt^. ^1 <^Rr NB-TDD a] 

^™n> 6>q^ ^EfloEj w-TDD(Wide band TDD) aI^ba^^ 3j_g. 7 }-W 7l#S*] 

aI^e^o^ ngfloj zfL Sl . ol^^.tf. 

<39> 31????' ^-o] ^ *\] o>*>^. TSTD W-TDD SE^- NB-TDD 

>afl^ S) ' ^ iff ^ift-^ 61 f Ali^ ^]SL £ell<?] ^2iW TsHl^l 

; ' 71^^. ■ . ; . ' \ v - : 

<40> jf_ i£- w-TDD *l^o} Hefl^ ^S^- M-e^i}. 

<4i> #7] £. 1* >S-7l W-TDD Al^EfloflAi ^>-8-^lfe ef^^L 5^)]^ 10 

ms(milli-second)<>H, H^l^^- 157fl<^ t}<y time slot) AS. 

ol^c^^lcf. 2560 ^ (chip) °1^<H^ ^ £. l^fl ' q-Bfyf' «>^- 

f^t ^ f 7fla) CflolE^ ^-^52j- §>u|-0] pjcofl^ 7^ -l 
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(burst typeHl ^ ^ 7}*1 ^7} ^llHlil eHJS! tIHE] ^-^^ 

■ *l = <Sl-8r ^-976^3). 512^^ #-7l 7>= ^-Tj-gr 96- ^ oltf. ^ ■ 

53, ^l2tH^H E^-^o] Jg-f cflolE-l Dl^ofl^.^ ^ 0 ]^ zfz}- 1104^3)- 256^ 

^ ^Mi *>-8- € ^ Sltf. olsj^; H3l<y tffl-g-ofl W-TDD ^l^Efl-^ nfl io 

^ll^H °1 25musec<i ^titth}. 

<42> £ 2— NB-TDD^l Qt\ o_ Hefl ^J H-Br^t}. 

<43> #7] £ 2W NB-TDD ^1^^ 2^-2- = (radio frarne)^ 

10 ms °1 ^-2- Hefl^ t\-X\ ^ 7 fl£] 5 ms^l ^ ^ = i!fl<S* 

S (sub-frame) ^14. ^ =efl 0 J $Ztt ^ 7fl ^ Sefl^^r ^ 

; ^-Sl- ^q-. zfzfo] Z.3ft<Q^ 7711^ HSfl^ ^-(traffic slot), *V 7fl^ ^ 

^ 4^ ^^(Downl ink Pilot Time Slot; "DwPTS"); *t 7flsT-^>3H8 : •'• 

s\<£i% EpJ#^(Upl ink Pilot Time Slot: °]*} "UpPTS"), =LZ)in. fV y})$>] 7]-S 7- 
#(Guard Period: °l^r "GP")°-3- o]^^ . 
<44> £ 3-^ NB-TDD^l ^•£i!ll 0 t j n^-i- M-Ej-^flrf. 

<45> £ 3'-i: TsO, tsl, ... Ts6^r 77fl^ uj-Bftfl^cll , 0} 

ufl Ts0£- ?<t^ ^^^ ^i^ (downlink transmission)^, Tsl£- 
#<£(upl ink transmission)^ *}-§-^i}. ^cM^ ^ft B2fl^ ^^-^8: . 
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(switching pointW ^«fl>H 1^=1^31 ^- s^oj ^ofl 3f 7 fl ^ 

Befl^ 864 ^(chip)^ ol=o^^^ ) ^ ^ is 

d H U8xl ° fi t°14. "^-71 £ 3<H1 i-+e^\4- wl-sf ^-o] DwPts, GP, UpPTS^I 
^4 96 ^, 96 ^, zl^jl 160 

<46> ^-2:^ £ 4<^1 M-Bl-U)- oltf. 

<47> >S-7l £ 41- ^2:^, HeflSj ^ 7fl^ 352 ^ 

7fl^ 144 ^ ^]h.<S^ (midamble) c g^ > n^Jl 16 ^ ^1^1 GP 

<48> <#7) DwPTS £f ^"71 UpPTS^l ^2:^ £ 5^- £ 6*11 z^-z^- i4b)-i4 5£t}. ^"71 

5. 51- 96^5} ^"^r DwPTS^ 32^ S] GP^ 64^3 ^^sj- a]^^ 

(synchronization sequence)^] SYNCS. ^l^-^H^lcf. -#7l SYNC^ ^^k^*]?} 

^7}^, ^ ^(channel estimation), ?fl ^-H S^(open 

loop power control), ^f? ^^Krandom access procedure)^ <*}-§-t}- 

4.. 160 ^ ^Hli- 5fe UpPTStt 128^1 ^71.5)-; SYNGl^r' 32^ GPS. 

ol^^lcf. o)xi|) SYNCl-^ ^^l7> ^7}5h ^flM W.'^^.-SL' 

€• ^-S. ^ 2^, zl&Iji ^ €*H1 ^V-g-^^f. ^"71 DwPTS^- tdrl UpPTS 

^>°1^ 96^ '^l* £±r GP^r ^-71 DvvPTS^ ^-7] UpPTS!- ^S^rMl A}-g-^tJ-. 

<49> NB-TDD Ali^l^ QPSK(Quadrature Phase Shift Keying)^ 

7l^i>-S. ^^l^ SPSK^ >>-§-£. 7>^s>^ , *fl\§]<5] Tj\o]£\ ^ Af-g-^ 3}- 
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^Tfl^rCSpreading Factor: "SF")^- £S "cHH 

<so> BE*h s&7] NB-TDD £ 2-Sf El £ 6^- 5]- ^-o] ej-i^^. H 

10 ms^ ^olf ^tf.- ^7) H]-^ E5ll 0 J^ 4 a] 7fl^ 
^l-f-ol^SU^i, ^) A A 2) ^ ^efl^^r 77flsl HHfl^ *>M-^ DwPTS, 

UpPTS, GPS. o] s-c^^lcf. ojnfl Z}-z}-o} #*^r 864 ^ 

1- SHrHl °] 864 ^ ^ ^ *}*]^ 16 ^ ^ GP1- 

^7} GP^ *l?J-°-5. Til^V^l-^ 12.5musec°fl ^fl^^l. ^-e^l ^ ^ 

H?ll 0 J aM°H ^> I2.5musec^ ^^^1 grfe ^^o] ^fl^tf. 

2.?V 96 GP^f ^1^1- UpPTS, nslJi jslS 1120^ 

(875musec)2l 7j ^ ^^o] ^fl^x] Sg^cRr ^ ^ 

nM D 4^ TsO^l 864^, DwPTS^ 96^, zl^JL 96^^ GP^ 1056^ 
(825musec) <^\^ *\&o] Zr^*}*] SHr*}. 

r.-xsiv / ; ^<HH ^StTT TSTD ^ TDD ^ ^ 2}tq 5. s efl o] n }t|. ^flarRr 
25musec£] ^#4: °l^r^vK NB-TDD ^ i ai *°fl ^ * '31 °J u >4 #7-1]^ 
12.5musec, 875musec 825musec^ °l-§-^>^ #4 ^l^M^-I- t 1 ^^- 

4. 

<52> £-ll£r W-TDD SE^ NB-TDD Al^ofl^ TSTD «o Vl 3-§: °l-§-t!: '^2)- 

<53> -#7l £ 11^8: 4^l7l°)H cfl^lBi^ ^ eflol^^A-l ?>}xj.$\ s)-t] 

^ HeD-yvfli H)°lEiS *im ^3L^7] (1100)S. ^^^cf. 
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*im ^jlsmqioo)^ 

(1102)5. #^4. #7] ^£1^(1102)^ <yE^« 0 ls>^ t} 

^E^efl^ (1104)5. ■•3l^th ^"71 ^^#^1(1104)^ ^A]^ ^ «i 

*1) ^IJItt I*im ^liLS. ^-sl^-Ji ^ ^IJi^ Q^^^lJiS. *V 
4^ Sfl^S. ^«r^cf. ^^w- gfltg-^ a}Jt±=, ^-a]. 7 ] (H06)oll 

>H ^"71 ^ofl *fl^§}^ Q5fl^ ^71(110 

&K1110HH ia^t^ SjJI, ^-71 ^JH^jr^ 3^ si ai^- i3|f£l 

(nio)^l^i r^s^l-^ €4. ^-71 ^3^^ ^IJ^b ^#^!-sfl>|(m4HAi 

^lH^t ^(midamble sequence) ( 1114) ^ a1# ^ >*HH ^E]#^(multiplex)£l 
<H^14(1116). Al^^#^Ai(ni4)^ I^fl^, Q*fl^ #^ .^life cfAl ^ 
^(1118, 1120)* ^ I ^ ^IMRr cos(cDct)# ^-^71(1122)^1^ Q 

oflxr sin( Co c t)» ^-^71 ( 1120)^1 A| 5}ci ^s}^(radi o frequency)-^ ^2:^1 ^1 3 

>' ^1^1- ^71 (ll26)ofl^ ^ ■ ^TlV 

±t ^^l(1128)oll <4*fl>H Qj^g ^4 ^715. ^ ^Bfl 14(1130, 1132H ^ 
31*1 ^^k ^"71 o>^szi ^1^1 *\3L7} <£*\M 1<HH <£i*fli4 25. 

^2- #^5. rifl ^1#°1 ^^>4. FDD Al^^o^ ^o. B}.r}_£ ^eH^^. =31^ 

*V<>H #3°1 ^71 nflS-ofl a}^5,ZL i^^ll- A}-g- ^- ^ -SH^CS. 10 #2:). *}*1 
^, W-TDD Ali^ ^ o. 25musec^ ^ #*8r #^°1 S*^ # 0 1 D fl 
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H5fl<y *>4, NB-TDD Al^^sj ^-f 12.5musec, 875musec, 825musec^ 

go] £&o) ^.(ofl; ^=£fl.<3sl -^1^ ^£-cq ^ 

12.5musec)£] *\^%<%*\ ^7) ^ ^7] 1126°1 ±*LS\JL ^^7}7} 
5)1^5. -#7} 11264 *W i-^^lAl^ZL tJ-A] £^3J= # 

#7l ^i^^7l 11241- ^3.7} ^ ^IJLl- 

^•71 °l-8-*>H 44*1, W-TDD ^ o] 25musec 

^^}* <>l-g-*H ^71^ *>£fl4- 1(1132)4 <£314 2(1130) ^l* l^^> l00«i 

*"M1^4. 4*1 ^r^, <£314 14 <?H14 2^ la 50^A 
lOmusecW ^S-.wl^^ >H ^^}JL ^ ^7}^ <£314 1<HH <&3l 

14 23. 3E^r °Yt]M 2<HH <y-3M is ^a] ^^f wH 1 ^ ^-g- l^ofl 100«i 
*>>fl ^4. o] nfl <£3j44 *m ^ 7 ]j}°) ^S. Al^o] ^Jol ' .ojH 

25musec ^ 1H471 41^1^44 ^^^Kll26)# °l-g-*H °l^^r 

^ ^ &4. °i ^ ;^^r 44^4; #*V3. 3.^4 44 *r 

-g 4 7}-^44. -£ 12^r W-TDD <£e1|4 14 <?Ufl4 24 -tlS^l 2flfi 

4 (pattern) 4# ^H14 ZL^ 44\H4. 
<54> NB-TDD 4^4 W-TDD 4^4 =£^14^ <?H14 1(1132)4 

.314 2(1130) 4°1* l2.*> 200«i ^44 4444. 44 , ^314 14 <£4 

M- 2^ la 'lOO^H tP 1 ^] 5musec^tt 4 3- ^1^> 7>4 a1JL# ^^]s>ZL 4 
^ ^7)$r H4 #314 5E^r *LN14 2^14 <£44 IS. 4^1 .^Sf 
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^-o] ^^M-^ 3-Hr ^ 7^7} ^*fl nfl = efl 6 J^ # ^-^1 3*l*Rr 

12.5musec ^S.-^ ^ ^-^Hr °l-§-^WM-, 96-^ GPQ ■ ~L 

^oH^ S^r ^^1^1 °l-§-§>^ ^ o-olt]-. £ 13^1 ( a )^ 

12.5musec^ #3* °}-%-$\*\ TSTD *J-8-*rfe 1^4 ^lM- 

2^1 41151 51)^^ Al^- ^ #6||^ U^ifl^^ o] « 0 V^^- 71^1^-31- 

£1 S.^- .^'-8-°! 7>V*r4. £ 13^ (b)fe GP, UpPTS, zl^JI Tsl°fl ^*fl 

^ 0 l^°1^1fe 875musec£] X\& ol-g-^Rr ^3] 14 14 2$) 

3 ^3 (pattern) M-B^t*. °1 7l*l^ # 3-8-°l 

7>^tNl ol^^. 875musec 7}*]^°\ ^7)7} *>^1 Sfe ^^l-'ufl 

£ 13^ (c)fe TsO, DwPTS, nelJl GP^ 825musec °1- 
-§-*Rr m- 22] ^ ^4 M^W. 0} 73°-^ ^^7151 ^ 

^l7H *V ^l-§-ol 7^^^ ol^}^ 825musec ^<?> #^7}^ ^"oH* #-^°] 

^1 ^ ^^H7i ^§-014; V/ : v\^v:^: ; ^r :: ;r":-: : ';: 

TSTD ^ ■f^iS ^r^€ ¥ 7flSl oi-Eim-1- ol^*Vtl-. olnfl, 

°1 ^ 7fl^ «>^i4fe- ^ 7fl5i ^ ^ ^s. XI ji <H3H ^1451 

-Si 4. £ 143] (a)4 (b)^ *H°J*V TSTD W <&3|i4 ^ - ofl- 

#S ^sflol ^ £.^1- o]-g-^-fe 7J ^-olrf. £ 1401 (a)<^H, TSTD 3 

<H ^ ^^114(1002)^ ^efl 4(1004)^- *«fl ^^tf. ol ^ oHUM- 

(1002,1004)^ ^tflM- S-(1000)«1H >\^7} 7># ^ ^ ■ tf^KS. ^ 
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°1 ^-9- #-g- ^(dedicated channel)^ ^Sfl^-i^ ^ ^^7l# o] 

• • • ^l ^^M-^- 6 l-§-t!:4. • • - ■ - - • 

<56> JE. 14^ (bHH, TSTD^H M-^r ^ ^ <^3H tNl^UOlO)^ ^.2- 

i ^>q-^ #13114^(1012) °Jr^l i^l- (1014) °l-g-*H 

£ 14^ ( a )^ ^-f S}- p>^]-7>^S. *l-g- *fl\t^ ^-8: ^*Mtt ^ ^71-fr o].g. 
*}31 ^-g- *fl^3 ^-8: ^«fl^i^ (1012)^ (1014)^ ^ 7fli=q #Bfli4«- ol-g-s>o^ 
TSTD .3^1^- ^-71 £ 14^1 (c)tt TSTDSl o| 14^ ^- ^1 Jr 7 }- 7fl^ ^ 

JL3Z)-] 

<57> ^]^Kr TSTD 5. ll^Ai £X| -go] 5. 7^1 t\ 

¥ 7H^ ol-g-^c^ u^o)- ^Al^S 71^1^" til-g- #0)) 7 >^- #7}7> ^ 

&n ^7l# *V 7 fl Y7>« ^ til-g-^ ^7>7> ^A-fl^rf. 

°1 si tb 7l 7> ^*>tf^ ^ a- *1 ^ o>s>^ TSTD ^- : 7}^1 ^ ^ 

# 4^5} ^^HlS. ^-g-^l 7>^5>7fl *bnf. *flo>^ TSTD ^# °l-§-*> 
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^4. 

51 wlH ^-l-(bit error rateH ^tlM ^^^^r^l^l # 

^^r^ ^^^r TDD NB-TDD Hefl^^l 

(low COSt) 71^^" c^AjSi ^wj-^ -g-^ ^€ ^ ^i-g- ^fl^^l ^> 

S ^>-§-*m 7l*l^q ^-f ^--g- #el^fl^^ TSTD-& A}-g- 

* 91^- °H TSTD #31 M-^ o^o] o>Efli4^ ^flM- 
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11 

^?H. ^"71 ^flcH^^l- ^H^-fr ^iML ^ #7l 

^71 Bfl # ^^>7l ^*fl 7}EL ^ 7>}±r 

3] 

^12^1 91°]*], ^7} 7}^ 
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A oM nfl ^eflo]^ ^ <5Hr # *>*1^ 96^ ^ ^J°-S. ^ #7] # 

4] 

Al^-3£|£S. ^ S-^O.^. *>fe ^-71 

13^8" 5] 

^>?fl^# **fl #^->7l ^ NB-TDD ^ JL-g-M^ t>l^# 
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7H #71 ^H^lJl-I- ^^Kr ^SLS. *}±r ^7} # 
7] 

^"71 E^-oj ^a^Kt 840^-1- ^ 16^ ^ ^fe #71 

- eKM-ol oj ^ 4 "^^S. SKr #71 . 
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9] 

.13^*8" 10] 

*)18^1 . 

#7l ^ 3\-<U% 160^ <a-g- *}^r #71 #*1. 

11] 

^7} 4r-%£r ^J&S *H=r #7l #*1. 

[^^i2] 

#7l ^^}^\ Q~ ^#°1 X\^d\)^\ #7l &n ^7)7} 

* #71^ ^71^ ^of'^ 511^ ^6>^<fl ^Sfi ^^^.^71 
ol ^ ^o|l #71 ^ ^47l7> ^ ^ #71 ^ ^7}9] ^ #7l 
^o] -Aj^jMS. tg-.g- .S."^ o. S ^ ^-71 #*1. 
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13] 

^-^o.S. §}^r #71 
[^^- 14] 

^113%H1 Sd^i, #71 ^^11^1 ^ ^KSr, 

[^-7-*J 15] 
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l^n 1 ^ 16] 

^ A^ ^ofl Aj-71 ^ ^7l7> ^ * Aj- 7l ^ ^71^ ^ Aj. 7l 

^ ^ 

17] 

^#7]« ^-Sfl f^f-*H ^7) ^Sfl Cf^5}-<5H ^^>7l ^ NB" 

TDD ^JL^tH^^f ol^AlAl^^^ ^Ai^ofl ^Al, 

CHAINS. ulj-^al}-, 
' Aj-7] i# ^ M *>^, ^7] ^^ ^Ic^ Al^ofl Aj-71 

Itfl: f^^-S ^ ^7] ^. 
18] 

^117^1 5^1, AJ-7] ^7fl^l ^ 
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[^^J- 191 

^18%H1 7>^ 
20] 

7>iE?. sj.^ E}o]^. X - %7] AQ'k^ ^ 

^ ^oj^ ^ji^ ^"71 

21] 

*11201H1 91°]*], 

-#7} 7}IL ^K£r 96^ ^ >*7l 
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[^^J- 22] 

*I120%MT 

^7} B^ol^^ 160^* ^-2.5. ^ #7| 
23] 

24] 

*fli7lH Sl^^i , #7l *)H^l:^b, 

Q\ ^o]l #7] , ^ ^7]7> -f- ^7] ^ ^-7^ ^ #7] 

^o] Al ^S] ]£S. S.^ #71 « 0 %. 
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[51 1] 



Radio frame (10 ms) 



Data symbols 



Midamble 



Data symbols 



GP 

96 chips 



Time slot 



[51 2] 



Radio frame (10 ms) 



SUb-frame (5 ms) 



Sub-frame (5 ms) 



[51 3] 



Sub-frame (5ms) 



DwPTS UpPTS 
(96 chips) (160 chips) 



TsO 



Ts1 Ts2 Ts3 Ts4 Ts5 Ts6 



GP (96 chips) 
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[51 4] 



Traffic time slot 



< — 










Oata symbols 
352 chips 


Midamble 
144 chips 


Data symbols 
352 chips 







GP 16 chips 



[5L 5] 





DwPTS 


— -> 


K— 






GP (32 chips) 


SYNC (64 chips) 



IS. 6] 

UpPTS 



— 




. p. 


SYNC1 (128 chips) 


GP (32 chips) 
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7] 
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IS. 8] 



D 



I—* f\ 



& CD 



X CD \ 



O 

r- §' 



S~"\ 3> 




IT* ~ 

V 3) 



o 

l< 


3 


O 
JO 

1- 






TDM 



£0 ^ I— 1 — « 




<! 
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[SL 10] 
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IS. 12] 
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15. 13] 



Sub-frame (5ms) I Sub-frame (5ms) 



1 llll 




12.5 micro sec 




1 llll 


1- H 







12.5 micro sec 



(a) 



Sub-frame (5ms) I Sub-frame (5ms) 



ami rn " 

ANT 2 (j 



"I I 

1 875 micro sec 



I I 



(b) 



Sub-frame (5ms) I Sub-frame (5ms) 



ANT 1 
ANT 2 



825 micro sec 



(c) 
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